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MEMORANDUM FOR FILE 

On September 1, 1967, we ( J .  M .  T s c h i r g i ,  J .  S c h e l k e ,  C .  L .  
Davis and t h e  w r i t e r )  v i s i t e d  t h e  Boeing Company, H u n t s v i l l e ,  Alabama 
t o  d i s c u s s  t h e  p o t e n t i a l  o f  t h e  i n t e r m e d i a t e  c l a s s  o f  l a u n c h  
v e h i c l e s  based on t h e  S a t u r n  V S-IC s t a g e  and e f f i c i e n t  usage  
o f  Complex 39 ,  KSC. The mee t ings  were a r r a n g e d  by  and a t  t h e  
- -ques t  o f  Col .  J .  R .  Burke, NASA/MTV and were d e s i g n e d  t o :  

1. 

2. 

1. 

2. 

3 .  

4. 

Review t h e  c o s t  and per formance  da t a  b e i n g  
p r e s e n t e d  th roughou t  NASA H e a d q u a r t e r s , *  and 

P r o v i d e  d a t a  for comparison w i t h  t h e  Minute  Man/Uprated 
S a t u r n  I as proposed  f o r  A A P .  

The f a m i l y  o f  v e h i c l e s  i n c l u d e  t h e  f o l l o w i n g :  

S t a n d a r d  S a t u r n  V :  The Boeing S-IC f i r s t  s t age ,  
NAA S- I1  second s t a g e ,  and Douglas S-IVB t h i r d  s t a g e ;  

MLV INT-21:  The S-IC and S - I 1  s t a g e s .  T h i s  combina t ion  
( p l u s  a new I U )  i s  commonly r e f e r r e d  t o  as  t h e  "two 
s t a g e  S a t u r n  V ; "  

MLV INT-20 :  S-IC and S-IVR s t a g e s ;  and 

S i n g l e  S t a g e - t o - O r b i t ,  ' I S - I D : "  An S-IC m o d i f i e d  t o  d r o p  
t h e  f o u r  o u t b o a r d  F-1 e n g i n e s  and a s s o c i a t e d  s t r u c t u r e  
d u r i n g  a s c e n t .  The s t a g e  would o p e r a t e  i n  a mode 
s imi l a r  t o  t h e  A t l a s  1-1/2 s t a g e  o p e r a t i o n .  The s t a g e d  
s t r u c t u r e  weighs approx ima te ly  50  p e r c e n t  o f  t h e  t o t a l .  
If developed  t h e  SI-D would b e  i n c o r p o r a t e d  i n t o  a l l  
t h e  p r e c e e d i n g  c o n f i g u r a t i o n s .  

Boeing c l a i m s  t h a t  t h e  S-IC f a m i l y  of  i n t e r m e d i a t e  
v e h i c l e s  are  an  economic approach  which can  p r o v i d e  t h e  n e c e s s a r y  
f l e x i b i l i t y  t o  s a t i s f y  NASA's needs  from Upra ted  S a t u r n  I** t o  f u l l  

These p r e s e n t a t i o n s  a r e  b e i n g  o r  have been  g i v e n  t o  OSSA, 
OART, MSR (ML) as w e l l  as KSC and MSFC. 

p a y l o a d s  (up  to 6 0 , 0 0 0  l b s . )  t o  low e a r t h  o r b i t .  

**  
A 2 e n g i n e  S-IC/S-IVB o r  SI-D v e h i c l e  c o u l d  b o o s t  S-IB t y p e  
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S a t u r n  V pay load  c a p a b i l i t i e s .  The ma jo r  a d v a n t a g e  would o c c u r  
u n d e r  c o n d i t i o n s  o f  maximum u t i l i z a t i o n  o f  Complex 39. Under 
ground r u l e s  o f  l i m i t e d  S a t u r n  V u t i l i z a t i o n ,  Boeing approaches  
are  a v a i l a b l e  which a re  cheaper  t h a n  any known a l t e r n a t e  ( i . e . ,  
S - I B  or T i t a n  d e r i v a t i v e s ) .  

The p r e s e n t a t i o n  c o n c e n t r a t e d  on t h e  d e s i g n  and c o s t i n g  
r e s u l t s  of  b o t h  NASA/MTV u p r a t e d  S a t u r n  V s t u d i e s  ( INT-20 and 
INT-21) and t h e  l a t e s t  Boeing in-house  s t u d i e s  ( K S C  impact  and 
SI-D c o n c e p t ) .  

mee t ing ,  

1. 

2 .  

3 .  

4. 

No a b s o l u t e  c o n c l u s i o n s  were p o s s i b l e  as r e s u l t  o f  t h e  
however:  

It does  appear t h a t  t h e  INT-20 v e h i c l e  c o u l d  b e  deve loped  
a t  a c o s t  comparable t o  t h e  Minute  Man/S-IB as proposed  
for AAP w i t h o u t  t h e  low pay load  l i m i t a t i o n .  The AAP 
Minute Man s t r a p - o n  (4 m o t o r s )  S- IB c o n f i g u r a t i o n  has a 
low e a r t h  o r b i t  payload  o f  46,000-to-4g,OOO lbs. and 
c o s t s  a re  est imated a t  between 3 and 1 3  m i l l i o n  d o l l a r s  
l e s s  t h a n  t h e  MLV INT-20. ( T h i s  assumes a s u c c e s s f u l  
S a t u r n  V f l i g h t  t e s t  program and t h e  same number o f  
f l i g h t  t e s t s  f o r  man- ra t ing . )  

Adoption o f  t h e  INT-20 c o n f i g u r a t i o n  would a l l o w  e a r l y  
c a n c e l l a t i o n  o f  t h e  Upra ted  S-1 program w i t h o u t  l o s s  
o f  m i s s i o n  mode o p t i o n s ,  y e t  remain  w i t h i n  y e a s o n a b l e  
r e s t r a i n t s  of  fund ing  or t i m i n g .  

It i s  c l e a r  t h a t  i f  i n t e r m e d i a t e  c a p a b i l i t y  becomes a 
r e q u i r e m e n t  and launched pay load  r a t e s  a r e  w i t h i n  t h e  
s c h e d u l i n g  l i m i t a t i o n s  o f  Complex 39 ,  t h e  INT-20 i s  
t h e  way t o  go. 

It a l s o  seems c l e a r  t h a t  t h e r e  a r e  sound l o n g  term 
economic advan tages  o f  t h e  concep t  i f  t o t a l  l aunch  
r a t e s  i n  these  payload  c a t e g o r i e s  remain  e i g h t  or 
l e s s  p e r  y e a r .  

F i g u r e  1 p r e s e n t s  a Boeing c o s t  and p a y l o a d  comparison o f  
s e v e r a l  compet ing  v e h i c l e s  as used i n  t h e  p r e s e n t a t i o n .  

A comment on t h e  c o s t i n g  o f  t h e  S a t u r n  V i s  w a r r a n t e d .  
P r e s e n t  l e v e l s  of p r o j e c t e d  overhead c h a r g e s  approach  80  p e r c e n t  
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o f  t h e  t o t a l .  These overhead c h a r g e s  a re  t h o s e  i n c u r r e d  between 
v e h i c l e  pu rchase  and l i f t - o f f  a t  KSC. The area s h o u l d  be  f e r t i l e  
ground f o r  r e a l  economies.  

A l i s t  o f  a t t e n d e e s  a re  appended.  

A t  t a c  hment 
L i s t  o f  A t t e n d e e s  
F i g u r e  1 
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